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(57) Abstract: A light emitting device which comprises a phosphor having a surface being coated with a coating material different 
form the phosphor preferably through the chemical vapor deposition method, wherein the coating material is a metal oxide, a metal 
nitride or a metal oxynitride, and preferably wherein the coating material is applied on the surface in an almost flat and smooth 
manner, or in a manner such that numbers of fine particles thereof having a size considerably smaller than that of the phosphor are 
coagulated and covers the whole of the surface, and preferably wherein the coating material comprises at least one of metal elements 
consisting of Al, Si and rare earth elements, and preferably wherein the phosphor has light transmitting property and solubility in 
water and is an alkaline earth silicon nitride phosphor, an alkaline earth silicon oxynitride phosphor or the like, and preferably wherein 
the coated phosphor has a BET value 1.0 to 10 times Uiat of the phosphor before coating, and preferably wherein the phosphor is 
coated in an average thickness of 10 nm to 500 nm. 



V 



wo immisM Ai iiiiifliiiiiiilliiiiiiniiiiiiiHii 



DM, DZ, EC, EE, EG. ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI. 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC. SD, SE, SG, 
SK. SL, SY, TJ, TM, TN, TR, TT. TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) m&m (aim)i aripo (bw, gh, gm, ke, ls. 

MW, MZ, SD, SL. SZ, TZ, UG, ZM, ZW), O.— ^ S/T*# 
fff (AM. AZ. BY. KG, KZ. MD, RU, TJ, TM), 3 — P 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI. 



FR, GB, GR. HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ. CF. CG. CI, CM, GA, GN, GQ, 
GW, ML. MR, NE, SN. TD. TG). 



1 Onm'^SOOn m'Cfedo 



wo 2004/042834 



'2003/014233 



- 1 - 

m m m 

tbTInxAlvGai-x-vN (O^X, O^Y. X + Y^l) %m^^^rz.m 
fi^^3^-r*— H (Light Emitting Diode. TLEDJ ^fflVi. 
(Dm^\Z (Y. Gd) 3 (Al, Ga) 60i2©mfiK^T^$nS< h U "^A • T 
)V^:=^^h.'1^-^yV (OT TYAGJ t%\i^o) ^m^ft^^-^t^XTj^^^S^^flt 

i^D5gbfe=^. iJi^S'xiscm^nso mtw\zmL^tir:Lm^%n.mm&t.\^ 
$nT, Kf^(DB\zn.B^iz'U'xn.x^o 



wo 2004/042834 ^9P2003/014233 

- 2 - 

:<itiS 2003-3479 1^^^ 
2 : #^¥7 - 5 8 8 4^<ik^ 



livifeje), m3^^^i)^^i^rc'p'^nj^^^B^(omytmmt:^-ox\^^rc, mz. m 
20 mcDy"^ xzfu-( m<omm'p> mmmmmcommua^^^xu. ^^^^^^wzsr^ 
^^^<DB^(Dmytmmi!)^:^^^nx^^^o tfe. ^ytmi^\tmntit^x. — ^ 

25 idtS*^3 8 0'-'7 8 0 nmM^^omiSSI^lCggS^Oift^&^DS. JmS^t" 

5 5 0nm3&ttr-:J7}C75:oTV>^o 5!p^fiK:^©?^S^'^2bS 5 8 0 nm~6 8 On 
mfvfjfii:. 5 5 0 nm#jaiCl^i;«mi^d^AltbT^fc^'&. m^m^<Dt^^m<0 



V/O 2004/042834 i^^bp2003/014233 

- 3 - 

^u^<Dmtm^n^i^'^m'r^mytmm^u^'t^^t\z^^o 

^gT*oT> MI3«^]^**^^^-r?>^M7icm?5>^A 1 . Si> ^/blSIn, Ga 

Ai^s i^ooit'&^T^^K-r^iit'fo-^sn^o 



wo 2004/042834 



'2003/014233 



- 4 - 

■rso 



0 m.: 



wo 2004/042834 i^BbP2003/014233 

- 5 - 

T * s t ^ #m t f s o 

$ 5, m-^m 1 9 1 1 & i s © v^rn 

3&^lc:|Bife(D^)^m^ffim)t#:T?&oT, MSB*feSO¥i^m$)5>^ 1 0 nm- 5 0 0 

$ e> ic^fe. m^m 2 1 ©^^^^fflm^mi. it^Ji 1 1 e» 2 o o v^f n 

^p^< th-3^^uvmf3i^^^^z^^'r^ftib(D:^mx^^o z.<D^ytm^ 
mmyti^(Dmm:^m\'ii. Rjt^mmii^^myt^^m\z^m-^^^x.ut. m^^m 
mmi^^^yti^^mx^Kmii^t:R}i^^^x. it^^mKji^mz^'Dx^mm^i: 

$ e>tc:sfc> m^m 2 4 (D^ytm^mik%i^(omm:^mt. m:^m 2 2 
2 s\z^m<omytm'^mfkytii^(Dm^:&mx$>-ox. mmKfB^mmm^^m^m 



wo 2004/042834 




^<E>\z^rc. m:^m2 8o:)^ytm^mmyt^omm:&m\t. m^m2 7\zmm 
<Dmytm'f'mikyti^(Dmm:^mx:^'DX. MiBf^ms©msiSffl*n s o~i o 

^^xmnrnzmwi-^'^^^t-fy^x^^o z.mz^-Dxmwj^m^^m-r^z.t 
iSiKn^^^mwrn^zj^-ox^mmzmw}-^^^ ^ t-^^x^^. ^^ii^mm\zm^-^ 

^ftEji^mmmzmm^m^mm'r^ t. %ii^t vx^mmmw^^^-r^ z. t 
f)^x^. Tn-x^ >i^^#e>ti^o ^rc^m^m<D^M7t^tvxAi. s 

mmm\zj:'Dxmmm<Dmim^m^^^^m\z^mx^^o mmm\tt¥mit^ 
(D^m^. mz7>^=.Tnm^'^xno<Di)m^v\^\ -mz^mmzmmm 



wo 2004/042834 i^^bp2003/014233 

- 7 - 

Wt9im\tmkitmmm.^'v iso-iooo x^mmoita^mi&wv. 3-101^ 

<\'mmt^mmmx;sb^o zLCDmrnz^-DX^ ^r)mmmzmnrcm'^^0n 

^mjj^-r^^t^^^WLt-t^o :i<Dmmzj;:^x. ^Ktm^mzmnrcm-^^^n 
^&\z^rc. m^ms 2\z^^mmmikytmt. trnwrnm-d^. m^(Dmu 

^(o\z^rz. mj^ms4\z^^mm?hmytmt. mmi^^m^. l-m-n; 

R, ^feJiL-M-O-N J R (LttBe. Mg. Ca. Sr, Ba> ZniS^^fS. 

25 ^m^Kim\tn^im^±.^'^^t^o m«c, si. Oe. Sn. TI. Zr, 

K\m±mmx^^. ) xm.^Mmm^'Bytwxh^z.L^mwLiit 

So 



wo 2004/042834 0^ ^^bP2003/014233 

- 8 - 

1 (2/3) x+ (4/3) yl :Rx J^L xMy O . N t (2/8) x+ (4/3) y- (2/3) » ) iR (LtAB 

e. Mg. Ca. Sr, B a, Z nf)^ibf3i^m^Vm\tn^ imSk^^^^-r^o 
M\tCs Si, Ge, Sn> Ti, Zr, H f fj^ibfSi^m^K^M^tn^ im&.±^ 

I (2/3) x+ (4/3) y) iR, S L x My O z N ( (2/3) x + (4/3) y- (2/3) z ) iR (0. 5^ 

x^3, 1. 5^y^8, O^z^B '. h\tB Mg\ Ca, Sr. Ba, Zn 
il}^^f3i^m^^MUn^imU±^'^^T^o M«C> si, Oe, Sn, Ti. 

10 zr, Hf 3&>?,?5:ss^j;Dji«n§iaeii±§#wt-So Nu^m-v^&^o o\m. 

1 (2/3) x+ (4/3) y) : R> S;fetiLxMyO»N I (2/3) x+ (4/8) y- (2/13) «) '.R (x=2, 

15 4. 5^y^6. 0, 0. 01<z<l. 5, *fe«x=l, 6. 5^y^7. 
5, 0. 0 1<z<l. 5, ^fe«x=l. 1. 5^y^2. 5, 1. 5^z^ 
2. 5;Lt^Be,Mg, Ca, Sr> Ba. Z n^^<E>f3i^m^^M^tn^ lUU 
±^^^'r^> M«C> Si, Ge. Sn> Ti, Zr> H f f)^<bf3i^m^^M\t 

n^im£k±^^^'t^o mt^m^v^^o o^m^T^So R\t^±m7tmx^ 
■^<E>\z^rz. m-^ms 8\z%^mim^i^^mt.. wmm^m'^. cazsiso 

o.iN7.9:Eu, , S r aS i sOo. iNt. 9 : Eu, (Sro.sCao.e) aSrsO 
0. iNt. BtEu, S r S i 2O2N2 : Eu, ^i/bJiC a S i 2O2N2 : E uT^$ 

25 $e>tc*;fe, miitm3 9\z%^mimmikytmt. mt&^kytW(Dt^mmmm 
^^\z^rz. m:^m4o\zm^mtm^Wiytmt. mte.mytm'^BTtim^^m-r 



0 ^IP2 



WO 2004/042834 ^■bP2003/014233 

- 9 - 

m 1 JA. 2^^?goDB 1 (Dmm(Dmm\z%^m^mm^^'rm^mmmx$>^o 
m2\t. :^mm<Dmi<Dmm(Dmm\zm^m^^^^Tm^mmmx;&^o 

■ m5u. :$i^m0fBi(DmM(Dmm\z^^B^m'^m^^i^(Dn7t:^^xm^^ 

@ 8 mmm i tc^^m^^o^-r :7#i4?&^f yxi^^o 

01 7^mm(Dm2(Dm^(Dj^m\z^^^im^myti^<Dmitx.m^^'r 



wo 2004/042834 ^^bP2003/014233 

- 10 - 

' (D^izm^-t^mwtxm^K. mj^^mmm^zir'^fsiUo ui^. ^mm^^tmi 
(Diz^-^-^iSLmm^mt. w^m^mm\zT^rcibm^vx\f^^:itf)^$>^o ^sic 
^yommz^i^^x. m—o^w. ii^^\z'D\f>x\tm-''hv<\tnn<o^U!S:^ 

(D^m^n-omuxm^vx-o^Mxm^omm^mm't^mmtvxh^ 
vib. mz-(D^U(Dmm^m^(DUUx^m.hxm^-r^ct%x^^<, 
m 1 (Dmm<Dmm\zm^^yt^m'] 

m 1 u:^^m(Df^ 1 <Dmm<DmmzWi^m^^n<Diimmmm. m 2 ^^nm 3 

:i^mmm\z:^^^xB^m'^ii\t. ^m^^^-}^ (led) ^l^— tf:$^-r:t-H 
(LD) ^<D^mi^mytm'¥'<Dm. M^ikn\z^^m^> Wt^ytHi^^o^Byt^n^ 

So :^^BM<Dmi(Dmm(DmM^z:$^^^x\t. m^M^^i^xf^m-^s 5 OnmU; 

T. JffSb<«4 6 0 nmOT. M\zftf^V <\t4 1 0 nm&.T (D^ytmi^^m 
mr^o mX^-£^^^iiLX 2 5 0 nm-S e 5 nmCD^gESO^^^f -Sm^ 



wo 2004/042834 ^^^2003/014233 

- 11 - 

titj^-v^^o mm^mmm^^m (mocvd) > /wh*^-rh*^ 

5 ffifiKS^ (HVPE) ;^a:tCJ:0KiSJtJ3l nxA 1 vGai-x-vN (O^X. 0^ 

Y, x+Y^i) m^(D^mi^^mWimj^-^'^tch(Dtimm\zm^^^n^o ^rc. 

S1R«-9*7T'rTtClS3t$n"r> Xtf^;K sic, GeN. OaAs^, 
20 oBM'^m^^^^ttliX^^^ 

j&?T>H-:/XlAS imS5&^<£Vi^l<^nMGaN«, S i i^--7^$nXt*S i 
iiS55^^1CC>nMGaNM«k0t>iSSVinMGaNd^e»)^SnM3>^i7 hjf, T> 

25 H-:/X«S iJgm;&^nM3>i$7^ hPJ:J5'b<£Vif|2(DGaNM> 

i|ijS©!i5ta (GaNI^Mia/I nGaN^^^<Z)*^#F^ii) > MgT&^K— ^ 



wo 2004/042834 



- 12 - 



1003/014233 



J; Vie 

10 ^tz. ^ytm'^o^mytm^t. ino^mm^mt-^^^^ii^z^^^ 4 2onm 

^m\t. ±f3|gffltc:^^$nSfea)T«/^<. 3 6 0~ 5 5 0 nm\Z^yt?k-m^^ 

15 <£M-rsjit*«T#So 

\z^mi^mytmi' 2 <£rmo mytm^ 2 ©m^^/t^;/ 1 cDmetiy •< 

^-^^Jt^aj^cttMAb. m3t#®4Sr?^^bTVi^o ¥^#^^^^2®^)t 
20 «-§B«^^^M4*M5gb, -m*^^#:®4JcJ;oTJ;D:SiS[S©^lc^tfe$ 

im2(D^m(Dmmnz%^B^mm^ 

:k\z. mio\zm2<Dmm<Dmm\z^^^ytmmi^m'ro ii<Dm^mm\t. myt 

25 ^^10^, L-M-N:R, L-M-O-N : R (L«. Be. Mg. 

Ca. Sr, Ba. Z n*^e>^^S^<fcOMt^n§ l®i^>l±^^WTSo C. 
Si. Ge, Sn. Ti, Zr, H f }^>^e>?^§^J; DH^^tlS 1 @eA±^"^W-r 



wo 2004/042834 ^^^2003/014233 

- 13 - 

mil h-fy^^fsi^ikyt^Mi I t^mx^o 

o\zmm'^nftnm\mn^u-(^ri 4\z^'ox^j-\^yu-Ai 3<D'^^>h^j 
1 3 a:fecku^-r >^-u~h' 1 s h\zmnmm-^n^o ^^tm^i o\z^^^x 
m^:^nrcyt(D{}>u<th-'3^^^'r^hth\z^iEi^rcytt\t^f3i^^m<D^ 

mmt^^mmtHi^^m^-^n^mm^m^i^i i a^myt^umi ih\z^ 
t^ikyt^ui 1*^ ^^^^^1 oi)^m.m-^nrctiy':/\zmm.-^n^o :i<D^o\zm 

j;oT^:-;Pb*$n. ^^^e^&^a^^nso sfc^^^^iot*. ±aibfciii 

K^Kimmoyt^^mzwcm-^'^^^tii^x^^o mytmt.m^^^m^x^^. 
mx\thED<D^mi^^^mi!)^^^yt'^nrcytxmf&-^nx^^'r^o if^bv^ 

2 <Dmm(oj^m\z^^^x\t. m^i^ti^x^i^mz^y)mm^nxmM(D^oyt 

>^^m'r^t\z^'Dx^mnit-^'^xmm'r^z.tf)^x^^o y3i^:^mmm\z 



wo 2004/042834 ^^bP2003/014233 

- 14 - 

-M-N : R^ $>^\^th-U-0-N : R CLUBe. Mg. Ca. Sr. B 
a, Znd^e>;a:SSckDjlJins Iffifi^i'CfeD. M«C> Si, Ge> Sn. 

^r^i. ±m7m^<Dmyti^tvx\t. m^mz-L-ug-A i -o : 

ViJ*L-P-0-H : R> $e>lCttL-A 1 -O : R-^L-S i -O : R (L« 
Be. Mg. Ga, S r, Ba, Z n5&^e>)a:SS^J; Djlt^ns 1 S£<±TS D, 
10 M^^C> Si, Ge, Sn, Ti, Zr, Hfib^^f3i^m^r)m\tn^im&.± 

A, s i\t^^mxmy). R)t.^±m7umx^^) xmi^n^rjv^^-h^. 
Tn^< h^. =y'<)^--YW^%Mz^^^x^nmz'=i--'T^>if\z^-^xn^ 

5|^SrWr^^S3^'P/5>^e.a^^n, WfeM^a)^^«rfT-5B aMgA 1 ioOi7 : E 

20 ^^ff"5 (Ca, Sr, Ba) 5 (PO4) 3C 1 : EuT^$nsn^Dtf»:7A#^ 

•r^^:S&^55^e.m^$n, »^M^(D^3^^fT'5 (Ca, Sr. Ba) 2B5O9C 

feM^O^^^^ff-^ (Sr, Ca, Ba) Al204:Eu, (S r, Ca, 

25 Ba) 4Ali4025 : EuT^$ns:x«>Dfcfe7A#«7;V;«3U±liT;V5^-h5^ 
ii^fe^*^O^^^fT3 (Mg, Ca, Sr, B a) SiaOzNaiEuT^ 

^J^CD^^t^fr^ (Ba, Ca, Sr) 2S i O4 : EuT^$ns:l'^atf'i7A# 



wo 2004/042834 ^^llP2003/014233 

- 15 - 

{^^^^mT^^^m.'f'-fy^^m^'^n. n^mmom^^n^ (y. cd) 3 (a 

^^Sff^ (Y. La, Gd, Lu) zOzS : Eu'Vmi-^tl^=LK;u\^^Aiim^ 

xnutm^^n^ z. i:dtpjti7?^^o 

15 Ba*3^tKZn;5>e»M^$nfed!>;S:<a:t>l:P07C^t, C, Si, Ge, S 

J^^^jiti, m^\t. CaaS isNstim^a, SraS i 
20 sNs, (S To. eCao. s) 2S rsNB^^:^^, B a2S i sNs^m^^^iSo 

J;f9f^b<^A> -'|lSWi;:LxMyN t<2/3)x+(4/3)y) '.R, *fe«LxMyOzN 

i<2/3)x+(4/3)y-(2/3)zi rRT^^tl, LilBc, Mg> Ca, Sr> B a, Zn 
;{i^6>;S:S#<fct)3ltd!n§ M«C, Si, Ge, Sn, Ti, Z 

25 T, -R\m±m7mx^-^n^ik%wx^'DX. $e>ic^cDm^^ic«Euo^, 

Mg, B, Mn, Cr, N i ^^'^^Tt><kVio 
$ tC2^M^#ja, -eom^" 6 0 %]^±.. $f ^ b < « 8 0 %£J^±:0^*^aKTfe 



wo 2004/042834 ^^bP2003/014233 

- 16 - 

^It^aSc^t* ^^m^O^afe^o -t©<lfiMg, Cr. N i;S:£«B^SrM<t-§^^ 

5 1 0-1 0 0 0 ppmgm5^e)t^. mm^mv<m^^:itu<Wiix\'v^^o 

R\Z'^^n^^±m7rim\t. Y, La, Ce. Pr. Nd, Gd, Tb, D 
y, Ho/Er, L u (^5 1 ai!^±5&t^W$nTV^^ ^/?>WSUV^;?>t, s 

c, Sm, Tm> Yhi^^^m-^nx^^Xh^^^ SfcJiiaTcSfiA^tCt), B, M 

ymm(Disrf^^c^m'^h$>^. rc^i^un^m^^ftm'^^t. unto toy 
$n'^-r<> smoEuzOsom^xm.'B^m-^nxif^^o v-^^v. zloeuzo 

^^^Wlc:S2|5:«l^7nm©|?II?£^tfS^. Mu. B^t^iP^tifeC aaS i 5O0. 
25 iN7.9:Eu, S r 2S i bOo. 1N7. 9 : Eu. (CaaSri-a) 2SiBOo.iN7. 
9:Eu, C aS i 7O0. sN9. 6 : Eu, •^i^\Z\t^±mifi^1S\'^fUtC QizS \ %0 
0. 8N7. 9 : Eu, S r 2S i 5O0. 5N7. 7 : Eu, (CaaSri-a) eSisOo.iN 

7. 9 : EnlS.Eti'^db^o 
$e>Jc:S r aS i bNs : Eu, Piv Ba2Si6N8:Eu, Pr, MgaSisN 



wo 2004/042834 

- 17 

8:Eu, Pr. ZnaSisNsiEu, Pr, SrSi7Nio:Eu. Pr> BaS 
ivNioiEu, Ce, MgSi7Nio:Eu. Ce> ZnSiyNio-.Eu, Ce^ 
SrsGesNsiEu, Ce> BaaGesNsrEu. Pr, MgzGesNstEu, 
Pr. Zn2GeBN8:Eu. Pr, SrGeyNioiEu, Ce, BaGerNio: 
Eu, Pr, MgGe7Nio:Eu, Pr, ZnGerNioiEu, Ce, Sri.sC 
ao. 2S i sNs : Eu, Pr, B a 1. sC a 0. 2 S i sNs : E u, Ce, Mgi.sCa 
o.2Si8N8:Eu, Pr, Z ni. sC ao. 2S i sNs : Eu, Ce, Sro.sCa 
0. 2Si7Nio:Eu, La, Bao. sCao. 2Si7Nio:Eu, La, Mgo. sCa 
0. 28 i 7N10 : Eu. Nd, Z no. sC ao. 2S i 7N10 : Eu, Nd, Sro.8Ca 
0. 2Ge 7N10 : Eu, Tb, B ao. 8C ao. 2Ge 7N10 : Eu, Tb, Mgo.sCa 
0. 2Ge 7N10 : Eu. Pr, Z n 0. sC a 0. 2G e 7N10 : E u, Pr, Sro.aCa 
0. 2S i cGeNio : Eu, Pr, B a 0. bC ao. 2 S i sG e Nio : E u, Pr, Mg 
0. oC ao. 2S i oGeNio : Eu, Y, Z no. bC ao. 2S i cGeNio : Eu, Y, 
Sr2SisN8:Pr, BazSisNBtPr, Sr2Si5N8:Tb, BaGe7N 

r)m^^(DB^\zmtffr^m^mm^mm^^^tti^x^^o mz&'^^^mm\z 

vi. mu-i y hv^j^ ' T)VB.=^^j^mimn^i^n^^m't^^t\z^y). mm 

r)v^:=-'yAmitmik^^M\t. mytm'f'\z^r)^yf^nrcW^^(D-^^^i^\^ 
xn^mmoyt^n^-r^^tni^x^^o ^^x. mytm^^^z^^i^yf^nrcm^ 
?hytii>- ^yhv^M, • T)v^=:.^2^mitmikytmM(D^^yttf)m^\z^KinB 



^^P2i 



003/014233 



wo 2004/042834 ^^llP2003/014233 

- 18 - 

(D\t. ¥i%?tfifiMiffiicRa*tigi<. ^mmi)'^^mm^z^n^mi^tkH(Dmm±\z^ 

^m'^^nyti^ou^it^. mMMMt^^^fh-v^^o z.(Dm^^(Dm^<omyt 
'^7^ wsi^nfc-r y v^j^^' 7}V5.=^^Am\:mmyt!\^!im^(DU^^<DB^\z 

-mzikytmm.'f^mmm'x. ^^^^nmzmpi^m^iz^t^mmmif^ 3 

;^Jc:, SllSrfflViT. ^{t;<^^m^#^tbTiffii/^ (Sra. Cai-«) xS i 
yOxN i (z/3) «+ (4/8) y- <2/3) ,) :EuTx=2^ y= 5©®iit:^^fe*iJa§^t"?»o 

^TMilSfODSr, C a ^)i5^?^-r -5 (PI) « M^COSr, Ca«, ^^Sr^fflt* 
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mm<Ds i^m^t^ (P2) , mn(Ds i\t. ^i^^^mt^^tfjm 

§0 mt'7>:^>^ H3BO3. B2O3. CuiOs Cuo;^^0'fb^#j*^'^W$nT 

0. 1 timHi^^l 5 timXh^^tiim^V^^o 

:k\Z. mn(DSr. Ca&^mflffl^«fT^{b'r?> (P3) o HO^KlS^^. it 
1 Id^-To 

itl 

3Sr + Na Sr 3N2 

3Ca + N2 CasN2 

Sr> Cat:. ^m^m%^> 6 0 0-9 0 0'C7?i^5l^^^'fb-rSo Sr. C 

Sr, C a(Dmtm^n^^ti!)^X^^o Sr, Ca(D^<bWi, i^^S(7>fe(D5&^ 
it 2 

3 S i + 2N2 Si 3N4 

y-ims ^mnm^^. 8oo~i2oot:, ^sp^Pb^, Mb-r^o cm 

Sr. Ca'bb<«S r-Ca©M^bi^S«»?^t-S (P 5) » Sr> Ca. Sr 

7.F*3TlJ^?^=£rff^. l^ltl-, S i (D^<b<^<£*»5^-r§ (P6) o 

nWtZ. Eu(D'fb'8'iKJEu203. L aC^'fb'&^L aaOs^^J^S^T^ (P 

7) . im^(07)\^%^}±m^wk(owm^ mAt^<%^^^it:^'Ou\f.^h.(r> 
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^m^Wtt. mo. 1 u m-fy^ e> 1 5 mT^ d tdW^ b Vi. 

m©fe'&iJ>a®^M!^7cm*^'^^tlTV>Tt)J;Vi, ±iBI»#&ffofe^. Srv C 
a , S r - C a O^-fbl^. S i <Dmtm. E u (Dit^^B u 2O s. La (Dih^m'L 
azOa. Mn'fk;-&#l<£miPb. M'&i"^ (P8) , 

M^lC, Sr, Ca. S r - C a ©^'fbtl, S i (^^^i^> EuCD-fb'&tlEtizO 
aOOig'&ti, La(D^b-&tlL a203^T>^::=iT^ffl^4'T> j^fiKf^ (P9) « ^ 
^JdJ;?). Mnd^^JP^nfeS r-Ca-S i -O-N : Eu. L aTS^n^^ 
^#^#S;it)&^"t?#S (PIO) . ll(D^mz^^m:^m^7tM<DKf^^^. it 
3 fC^-r, CD ^: ^ (DM n -g-^jltt^ 1 0 0 p p mU^TTafe ^ . 
>fb3 

(x/3) Sr3N2+ (1. 96x/3) Ca3N2 + 

(5/3) Si3N4+ (0. 03/2) EU2O3+ (0. 01/2) LazOs 
-^S r xC a 1. 9 6-xE Uo. osL ao. oiS i bOo. osN?. ts 

^fi^tl. '[f 1200~1700 ■C(D|gffll?fT"5 C 14 0 

0-170 orCDjSgfKMgtJ&W^bVi. 
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fim^n^o :i(D^'^\zm^\^rcfkyti^^^^^^^ &^\^>\tm^w&.<Dm^^^\z^ 

nm^. m^^^mit-r^^tuj^r^^ ^rcm^mz^^m^mm{^(D 

^jgfo u-y^^ >^\z^^^Jimtm^mz^'Dxnmm'^^^i)^> mtmikyti^ 
\znvxmz^mmmx^^o ^rc:^-^-^ >^(Dunthx\t. ^mm<m^ 

^m(Dm<Di. o--iommm> »^L'<«i. o~3. ommmt-t^nyemt 

'l^tcu—'r^ yi^(DW^^\Z-0\^^X\t. 10nm~5 0 0 nm, $F^b<t*10n 
m^l 0 0 nm, J;D$f*b<t*l 0 nm~5 0 nm^WiU\ytz.1t.%WXwm.Ol^ 

^s#e»n^c 1 0 nmOTT»n-7^>f y^ro^mmtvf. 500 nm^mx 
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f3i^o ^(Drctf). mmmhhxikyti^mm^M.\z^n-^^^fi!m^n^:itx. 
y^<Dj:w^^M,\zx^^o wiMm\z\tcYDmtw\<D:ijmii^mmx^^o 
7m^o^yti^^oi-ir^ >if\^xm7i^vrct^^. m^m^^mmtvx^^^ 
^z.Li!}mm-^nrco z.<D^^\z7i<.m^<Dmytwh::i'-'ry( y^iz^-ox^mn 

iN7cim^^m'r^mmmiz^^myt^<D^m) 

z. :ix. mmj^^mim^N7cm^^m't^^m^n\z^'ox^m'r^mM^ 
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}it. A IN, GaN> Si3N4, BN, T i 3N4, Zr3N4, HfsNAmmW^ 

wv. mitm^^^^'^<omwz:in^^Hm-^'^> ^mi^ffl^TT:/^^^^^^ 
V. mtr)v^=-^A:^^^^\-i7)i^=^':7Am^itm'^^-f3:^^mun^mvt\zi^ 

^fe, ^^m?^mytmm\z^ih^m^ummt^mmim^<Dmim^mmt^ 
m^vx%^\f\ com^^. mtm^^ytMnm\z^it^m^Mmm^m^i^^ ^ 
m\zmitmunm^m^'r^ ^ t^w* l v^o mtmj^fSi^un\zm.m^^^i0i^ 
mzmmx^^f}^^x$>^o ^^Jd. ^{b#imm^*ir5|Bfw^e,AiN> a ion. 
AizOa^. mt^m. ^mmmm. mitmom^zmj^v. w\zz.nB^m^m 

ii)^ibm\zmmm<o»^Mn^m^-r^ ^ t-dmm bvi„ mytmnxn^vftytti^^ 
mzmm-^n^^-rKu^-^^^x^^o 
^Tc. ^m-^mm^^m'r^^h^m^m^^xi&ucYDR]t^^n^z.t\zj;:v) 
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ia, #ic2 0 o~3 0 o'c^fcDj&^e.^^t^^^^WMSTf^o ^ib^^^^^^t 

^^mi 1 1 U^i^mn 1 lim&,± 1 0 MmOT<^7^ ^-^^ ^ic-^^, 



wo 2004/042834 ^^bP2003/014233 

- 25 - 

-thxT.^^j-tvrc.m^^Mi 1^. ^ytm^ioi)^m.m-^nrctiy:f\zQ.x'r 
mmz;i<Dmm.^i!fimM\^. ^m\t(^-D'^<Dmm\zf3i^o ^icommt. mzmmm 

iz^K^mi^-^n^o 

m^^mmf3.a^m\z^i^xm-f^^thx^^o ^(om-^. m^t^om 

:^^m<Dm2(Dmm(Dmm\z^^mtm^^ytw\t. m^mncov yu-m(D^ 
^ummzm-^n^m-^^z^^^x^. Mm\z^ytn^f)mTir^z.t^i&mx^ 
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1003/014233 



^m^ni 2Tm^#:5^^i ih^^ui^r^i^m^. mi 2 (b) it.m.'T^cD^ 
m^m 2 h'vfiL^n^n.^i 1 h^mmiy^^m^. ^n-^n^t*. :i<Dm\z^ 

-(i7uti'f±)Vfr^^t^'^^^o $e>(cEii2 (c) ^n^o)-^^ 
<DX'^\zm%im.'?i 1 h\zm'r^m<Dm.mMmi 2 c<Dmm^'&m<r^. 

%^i^mzmmiy$!i<'-^^^o r<ii^. mi2 (c) 'v\t^mM'^t:2m'vm^vrc 
m^^i^x^^^f)^. 3 m&.±(Dm^t-r^ z.thx^^ z. ^-vhm^o 
^^\z. jiB<Dm(omx\tm^w^'i^(ommm^^\^'m'r^^^T^-^^^ :^^m<D^ 
2 0mm(omm\tz.<Dm\zm.^n'r. mi2 (d) \z^-r^'^\zm^fsim^(D^ 
^-ft^jjst^i iciz^m^ni 2 es«^mbTfijffl-e#s. m^\t. ^^#m^<z) 

®i3<£fflv^T. :^m^<Dms(omm<oj^m^zWi^m^mm^w^m-^^o 

mm(Dmitrdnx3b^(Dx. z. cxJttm s <Dmm<Dmmiz%^^ytmm(Dmm\z^ 

m^^mytm"^! o i ^m^^^o o i p^^s^^tn^^^ 

mti!)mj^^nx^^ mm^^r) . pm^mi^mtnm^m^m\zwj-\^m.m 
1 0 2^mm-^n^^n^K?^^i o 4*tj^^R$nTVi;g>, u-h«@i o 2<d^ 
m^u^^'^^zmm^Mi o s^^j^^^n. mB^m±vx\f^^o mytm^i o 
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1 <D±:^\z\-t. nv^—V' 10 5 (D±M\z.h^^) F i o &ii^ib'mS^mt'&L(o^ 

-ox^m^ntz-mmr^mtw^m^r^^m^^x^itifi^ (y, od) a (ai, g 
\z\^. i^%wmm<D'^mtizi-'r^>^^mtmo^n\zm.':5n. 
i^^mmm^^nmmm\z{&\,^'j^-^f)^^K>. $f^L<«i50'-5oo'c, 

m. mm^ m^mm^^&ommiz^'Dx^itr^^t^m^x^^^^o m^^^ 

Vi-5« u—^^>^2 2<Dm'^\t. 1 0 nmfii^Jil 0 0 nmOT> ^e)l::^*b< 
«1 0 nm£Jl±5 0 nmOT^feS. 1 0 nmiUTT«n— >^f)^m^\zm^ 

3{c^-rm5t^2 iB\t. m±m\z^-r^'^\zmML^<Di^\z^'Dxn'-T-^ >^ 

2 2BS:IS^MbTViS, 
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<D:^mzm.^tl^'h(D'V\tfS:^^o it^%^KJtfk (chemical vapor deposition; 

cvD) it^mmm^t^mtn^o :in\t^^mn^m^^^=i-^ 

sfc, :^^m\zmm'c^^^±m4^m\z\ts tma. tea. ^ey^^^y (s 

IHO ^-y^y^y (SizHs) m<Dy^y. Y (DPM) 3> Gd (DPM) a, 

m^^nntcKji^^ms i \zmyti^3 2 ^xn, ziomytms 2 

3 5Jc<koTj!inl^$nSi^M?IR3 7S-e^A"rSo KliSltfiKm*^^tt:^/XlC<k':j 

HJ;S#^3 i(D[iifei;:<koTm^#:3 2Jisi$;:4'M#$n^ttTi^iS, ^A^ 

3 3^^^mx-^n^:ffy^^mm\tmyti^s 2i)mm.m3 7 ^xm^^±f)^^nmz'r 
i&u'&^s 6\tm.^i^mmizRF^^mm^-['^^m't^um\zj&mzmcin. m 
mM3 7\t^mmmmmm'r^mm&.±\zm:in. nytii^s 2i)mMMs e tm 
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rs#AW4 3 ^ik^i^'^\zmxiy. 4 ^m3t^4 2 

\tKmmmm^^B^^'r^ K':>ikyti^^m\z-^^^?it^um\z{&mz^^o 

10 Kji^^Wiy)M-ro m^-^n^mmi^^^mizu^tm^i^m:'m:fy^fE>mssi.vr:iRmmm 
mmR}!^^i^tRj!^v^ ^mm(DmMmm^i^m:m\ziim'r^^t\zt^Ki. 

mmmi 

&rf. m5<Dikyti^m7&mm:^m^^xik^mza-'T^>^^mv. ^^mmt 

15 VXhED^i^^hX^<Dm\^^mMVr:io ^irm5\Z^\^X> K}^^^4 1\Z7. 

.myti^4 2lCv'U3>±<h^-r Hm^# (S raS l sNs : E 

u) 3 0g. ^j^^mmmzh^) }^^)vr)\^^:=-'!7A (tma) . ^Kf^^mzmm 
^fflvifc. TMAfiigm?t4 9tt'T2 7'cic«fenfeA*:/^-4 1 oi::#Ae>n 

20 #3@?ffltcsiM^^ogB^4 1 1 ^mn. mxm4S(DmmxTUA<Dmmt^m. 

2^0. 2 5L/min^ 02^0. 2 5 L/m i n0df£*T4 h r ^Kf&^^^t 

0 6 1 \z^^$k^i^(D^mm'^(Dmm^m^^'rm'f'mwm (s e 

25 M) ^M^^'t. ll<Dm\z^^>X. (a) x-O^ta. (b) 

m^-m\zT)v^^ (AI2O3) (Dn-x>f ^tJ^i^^^^nxvi^dtj^tfijo;/^, 

b» ^mTmi&IIM2 0mA. 6 0mA (^l&2 0mA) iZX'^^y^^^m^ 
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jiSbTVi;^Vi'tJ->:/;i/J;t)'b6-'7%±isi-DTVife. *fc> mm85%. 8 5*0 

'^mwimm2 0mA\zx^^y^^^m^rco mQ^z. mc<mmmmtmzm 
Mmi\:ir^m^^^-to z.<Dm\z^TJ^o\zmtj<Dm^^'T^^-''f--( >^^m 

^ io\z^mmm<Dm\zm-^x. itmihhxm.mwi<Dm^mz-^^^xmm(D 
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^1 



lot. no 






mi 




X ■ 


y 


Y 


BET 
/ni2g-1 


Al 






^^Slifi^ 1 


0.629 


0.363 


107.5 


3.5 


1.20% 




m 




0.632 


■ 0.36 


103 


6.67 


0.86X 




m 




0.632 


0.36 


100 


0.59 


ND 




- 




0.631 


0.361 


101.2 


7.48 


1.40% 








0.629 


0.363 


100 


0.56 


ND 




- 




0.634 


0.359 


103.1 


18.6 


1.40% 


SATINS 






0.634 


0.359 


100 


0.4 


ND 




- 




0.597 


0.396 


99:5 


8.68 


0. 56% 


las-i^cn- 






0.596 


0.398 


100 


0.71 


ND 




- 




0.083 


0.502 


103.7 


6.85 


1.60% 








0.084 


0.499 


100 


1.30 


ND 








0.147 


0.055 


99.8 


2.08 


0.68% 








0.147 


0.055 


99.7 


1.18 


0.68X 




.Sop 


mm 


0.147 


0.054 


100 


1.31 


0.33% 






mm 9 


0.14 


0.361 


101.8 


1.4 


0.15% 








0.139 


0.361 


100 


0.95 


m 


- 
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h^'f (S r zS i sNe : Eu) 5 0 g> K]t^mmmzh^) )^=^)VT)i^^ 

n^zA (TMA) . ^^mmz^m'vn':rij>^-^nrc7m^^m^^r!io tma 

<DgHW4 1 1 ^^tt> #AW4 3©itlffTTMA(DEWt-&git$'&;feo t:-i5^ 4 
SOiaS* 5 O'CJC^'^. TMA/N2^0. lL/'min> N2<&0. 2 5L/' 
min. H2O&O. 20L/min, 2 5 t:(Z3dit»T 8 h r KiiS^&^t'tfc. JIO 

h^-r (S rzS i 5N8 : Eu) 5 0 g. h U 

-"^7^ (TMA) . ^Kmmzmm^m^f^ft. TUAms.m.m4 9^'V2 7x:\z 
mctirz;'^:fy-4 1 oizm^^nx^K). ^m\z^^x/^^'j y^^nxmx 

if4 3lcSA$n^o *:^cTMA0#5g^ffllCSfm^m<7)@BW4 1 l^^tt. #A 
W4 3(DitMTTMA®@flWt^gtE$-iirfe. zKH^ii. 2 5"Ca)tamif l-'^fen 
fcA*y ^-tC^f^5^A*:/U ^iJ^bT^Ab/bo fc-a' 4 5 Omi^^ 5 0-250 
X:\ZUt>. TMA/Nz^feO. IL/min, Nz^feO. 2 5L/min. 
0. 2 Shymi n(Dm.mXQii rKJi^^mVf^to 

RmWiOSEu^M^^^. myti^^m\z\m-'m\zr)v^-r<Dn'-^^ y^-ti^ 
^•^nx\^^z.iLim^rz.. mm^^(n>i^'^\%^\\zm't'^'oxtb?b. um2 

2 0mnc^mb, m^^^m-fx-Mnm^^^zmn^mm^m^r^itc^. n 
-x^ r-f >:5^HG<^)-y->:/;i'0^2 o %x 

h-Dtc. ^tc. c<DU,m.^<D±m^m^^m\^xpsm^u^^n'ofttz:!b. 3 
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h^-f Fm^fe^ ( (S r, C a) aS i bNs : Eu) 2 5 g, K/i&H9l^'»lC h U 
^tt. SXW4 3C!)itWTTMA(Z)BBl?t-&tJll$1i:feo 7KII^«/ 2 5 (Dtlia 

m\zmz.ni^n':fy-\z^m^n^^) >^hxmxi^rzo t-^ 4 5 (Dumt: 5 

Ot:Jc:^-&> IL/min. Nz^O. 2 5L/min, O2* 

0. 2 5L/^m i n(Dgf£»T?3 h rS)^^^^tt;^o 

mmms 

^'T V^^i^ (C aaS i 5N8 : Eu) 2 0 g. RmmmmzTUA. ^RJ^mz 

mm^m^^^o TUA\tmm.m 49^^x2 sx^izmcntcn-:/^-! 1 o\z^k 
e>nT:feo. mm\z^'DX/-^~fv>if-^nxmAm4:3\zmA-^n^o s^tm 
A0#^ffltcsiM^m<^is^4 1 1 ^mn. mxm4 3(DmmxTMA(Dmmt 

^m^'^^o t:-:$'4 5 0Mlg<£5 0-2 5 OriC^-^. TMA/Nz^O. IL 
/min. N2<£0. 25L/min, Oa&O. 2 5 L/m i n®?iK»T 1 . 5 
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h r RJ^^m^Co 

mrnme 

}^1kyti^ (B a S i 2O2N2 : Eu) 3 0 g. Si^?ttiiR#tCTMA> ^KJi^i^ 
izmM^m^^^^o TMAmmtf 4 9c|'T2 5*ClC'f^fcnfc;t:/7-l 1 0\ZW 

^^nx^K). ^m\z^'Dx;'<':r^)>if-^nxmxm4 3\,zmx-^n^o ^tct 
uA(om$im\zmm^m<Dmm4 1 1 ^mn. saw 4 3 ©msfrTTMA^sBW 

L/min. Na^O. 25L//min. 02^0. 2 5 L /m i n (D^Sga-e 4 h 

mmmi 

(B aMgaA 1 16 

fflV^S, TMAtttmtf 4 9 4»T2 5'CtC^fcn;^cA':/^-l 1 0\zm^^tlX 

^y). ^^jc<fcoTA*:/u>^$nTSx^4 3tcSA$nSo ^^tma©^ 
mm\zm^^m<Dmm4i i^m-f. mxm4 3(D\M.mxTUA(Dm's^^'^M-^ 

iir^o fc-iS7 4 5<DM^^ 5 0-2 5 0*C(C^-^. TMA/N2?SrO. 1 L/m i 
n. N2S:0. 25L/min. Oz&O. 2 5 L/m i n(D^fiE«T8 h r E^&S 

m5\Z^\^^X. SJiS#^4 lic:Xx>W7.^^§§> m^#4 2{CBAMm7t#: 
(BaMg2A 1 16O27 : Eu) 5 0g> RJ^M^#i-TMA, ^S/iS^tC^^S: 
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iirS. k— ^4 5CDmS?£ 5 0-'2 5 O'Cld^-^, TMA/Nz^O. 1 L/m i 
n. Nz^O. 2 5L/m i n. 02^0. 2 5 L/m i n<D$lEMT3 0 h rS^S 

(SrAUOriEu, Dy) 1 0 0 g. SJ&t&K#JCTMA, 

^fflvi^o TMA«timit4 9 pfT2 ^v.XL'mz.nf^n^'y—i 1 otc#^e>n 
^«efflicsiM^9^©saW4 1 i<&^tt. #Aff4 3®ii:wi?TMA©ia^t'&ss 

k— :$'4 5©M^^5 0 — 2 5 O'Cld^-^, TMA/N2SO. 1 L/m 
in, N2?&0. 25L/'min, O25&O. 2 5 L/m i n (DiJS*T 1 2 h r S 

%-Dtz.m\ >i^^Jc«+0. 0 3 6 MCtJ^oTl^ifeo 

iisi^j 1 0 

lC>/U3>:^'r h^'f Hm5t4t: ( (S TxC ax-x) 2S i sNs : Eu> O^x^ 
1. 0) 5 0g, ^K^&t&m^tCGd (DPM) 3 (:«;KU— !:7AhUXi?t!A*a-r 
. ^Si;£^#:tcm^^fflVi§o Gd (DPM) 3miM?t4 9 4'T5 

o~i 5 o'CJc^fcnfen:/^-! i Q\zMfLhtvz^'o . ^mic<fcoTA*:/u 

>'^^$nTSAW4 3te:SA$n^. ^fcOd (DPM) 3©^&^ffltCgim^^® 
BB^4 1 1 -^Wd. ^Alr4 3 0ii[frTTMAa)@BWi:'&SiE$'e:So b— ^4 5 



2 
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(Omm^S 0~2 5 O'CIC^-^, Gd (DPM) s/Na^O. 1 L/m i n. N 
^0. 2 5L/min, ObStO. 2 Bh/m i n(Dm.M-V^^(DmmKf^^'^'\^ 

mMmi 1 

t^rz.mmmi iti^x. '§k.^w±.\z.mt'i vv^y^j^o^u-^yoir^^m- 
h^-f Y1k%W' ( (S TxC ai-x) 2S i sNs : Eu, O^x^ 
1. 0) 5 0.g. K/«:Ml^mcY (DPM) 3 (-r^;; hUC7AhU7.>?t!AP-r;l/ 
. ^^S^Smcmm^fefflVi^o Y (DPM) 3t*tSm?t4 9«fT5 0- 

1 5 o-cj^-^feny^cA*:/^-! 1 o\zmx^nx^^. ^m\z.i:^xn':f^)>^ 
$nTSXff4 sfc^x^n^o ^fcY (DPM) z(D^mm\z'&m^M(Dum A 

ll^Wtn> ^X«4 3a)ittfiTY (DPM) 3(Z)Saif (h-S-^fit^-fr^o h-iS^ 4 5 
©aS^S 0-2 5 O'CiCi!^^, Y (DPM) 3/'N2^0. lL/'min> N2<£ 
0. 2 5L/min. O2SO. 2 5 L/m i iKDSEaTRlf^Oi^lWIHJi&^i^S 

mmm 1 2 

x^l^XSi^S, m3t#^4 2JOU3>':^-r h^-ri^m^^ ( (SrxCai-s) 
2Si6N8:Eu. O^x^l. 0) 5 0 g. M^&M^#i-TMA, ^Kf^mzT 
>^^T$fflVi^o TMAmiM®4 9ffr2 5 'CtC^fcnfeA':/^- 1 10\Z 
mPL^nx^Ki. ^m}C<koTA':/U>'^$nTSA^4 3(C^A$n^o ^fc 
TMA(Df&^fflJCS«M^m®@BW4 1 l^mn. SA1?4 3(DitH9TTMAOiB 
ffii'&iJiE^^-So t-i$'4 5<DM^&5 0-2 5 O'CtC^ii"^, TMA/N2^0. 
IL/min. N2SO. 25L/min, NHsSrO. 2 5 L/m i n©8iE«T 
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